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PURPOSE:To obtain a logic circuit from which both of NOR and NAND logic outputs without dispersion 
among plural input signals without increasing number of components are obtained with one logic circuit. 
CONSTITUTION: With input signals Si 1 -Sin all set to an L level, PMOS 1 1-1-1 1-n are turned on and 
NMOS 12-1-12-n are turned off. In this case, a PMOS 13 is turned on and an H level is outputted from 
an output node N12. With the input signals Si1-Sin all set to an H level, the PMOS 1 1-1-1 1-n are turned 
off and the NMOS 12-1-12-n are turned on In this case, the PMOS 13 is turned on and an L level is 
outputted from an output node N11. Thus, with the input signals Si1-Sin all set to an H level, an L NAND 
output is obtained from the node N1 1 and with the input signals Si1-Sin all set to an L level, an H NOR 
output is obtained from the node N12. 
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(54) EQUIVALENT INPUT LEVEL LOGIC CIRCUIT 

(57)Abstract: 

PURPOSE: To obtain a logic circuit from which both of NOR and 
NAND logic outputs without dispersion among plural input signals 
without increasing number of components are obtained with one 
logic circuit. 

CONSTITUTION: With input signals Si1-Sin all set to an L level, 
PMOS 11—1—1 1— n are turned on and NMOS 12-1-12-n are turned 
off. In this case, a PMOS 13 is turned on and an H level is 
outputted from an output node N12. With the input signals Si 1 -Sin 
all set to an H level, the PMOS 1 1 —1 —11 — n are turned off and the 
NMOS 12-1-12-n are turned on In this case, the PMOS 13 is 
turned on and an L level is outputted from an output node N1 1. 
Thus, with the input signals Si1-Sin all set to an H level, an L 
NAND output is obtained from the node N1 1 and with the input 
signals Si1 — Sin all set to an L level, an H NOR output is obtained 
from the node N12. 
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* NOTICES * 

JPO and MCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] n P channel mold MOS transistors in which parallel connection is carried out to the 1st power-source 
potential between the 1st output node, and a gate control is carried out by the input (however, n; 2 or more 
integers), n N channel mold MOS transistors in which parallel connection is carried out to the 2nd output node 
between the 2nd power-source potential, and a gate control is carried out by said input, The equivalence input- 
level logical circuit which consisted of P channel mold MOS transistors by which the source was connected to 
said 1 st output node, and a drain and the gate were connected to said 2nd output node, respectively. 
[Claim 2] n P channel mold MOS transistors in which parallel connection is carried out to the 1st power-source 
potential between the 1st output node, and a gate control is carried out by the input (however, n; 2 or more 
integers), n N channel mold MOS transistors in which parallel connection is carried out to the 2nd output node 
between the 2nd power-source potential, and a gate control is carried out by said input, The equivalence input- 
level logical circuit which consisted of N channel mold MOS transistors by which a drain and the gate were 
connected to said 1 st output node, and the source was connected to said 2nd output node, respectively. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to not ands (NAND), such as a semiconductor integrated circuit, 

NOR (NOR), and an equivalence input-level logical circuit with the output of the both. 

[0002] 

[Description of the Prior Art] Conventionally, as this kind of a logical circuit, there were some which are 
indicated by JP,61-234623,A (reference 1), JP,1-147917,A (reference 2), etc., for example. Hereafter, the 
configuration is explained using drawing. 

[0003] Drawing 2 is the circuit diagram of the conventional logical circuit indicated by said reference 2. 
Between the power-source potential Vcc and the output terminal 1 for output signals So, n P channel mold 
MOS transistors (henceforth PMOS) 2-1 - 2-n are connected to a serial, and, as for this logical circuit, n N 
channel mold MOS transistors (henceforth NMOS) 3-1 - 3-n are further connected to the serial between that 
output terminal 1 and touch-down potential Vss. n input signals Si 1 -Sin are inputted into the gate of each 
PMOS 2-1 - 2-n, and NMOS3-1 - 3-n, respectively. Between the power-source potential Vcc and a node Nl , n 
PMOSes 4-1 - 4-n are connected to juxtaposition, and PMOS5 is further connected between the node Nl and 
output terminal 1 . Between the touch-down potential Vss and a node N2, n NMOSes 6-1 - 6-n are connected to 
juxtaposition, and NMOS7 is further connected between the node N2 and output terminal 1 . It has the 
composition that n input signals Si 1 -Sin are inputted into the gate of each PMOS 4-1 - 4-n, and NMOS6-1 - 6-n, 
respectively, and the change-over signal phi is further inputted into the gate of PMOS5 and NMOS7. 
[0004] Next, actuation is explained. First, when the change-over signal phi is "L", PMOS5 turns on and 
NMOS7 turns off. If input signals Si 1 -Sin are "H" altogether at this time, while all of PMOS 4-1 - 4-n, and 
PMOS2-1 - 2-n turn off, all of NMOS 3-1 - 3-n turn on, and an output signal So is set to "L" (= Vss). Moreover, 
if one or more of input signals Si 1 -Sin are "L", while PMOS corresponding to the input signal of PMOS 4-1 - 
the 4-n "L" turns on, NMOS corresponding to the input signal of NMOS 3-1 - the 3-n "L" turns off, and an 
output signal So serves as "H" (= Vcc). Therefore, this logical circuit turns into a NAND circuit of n input, 
when the change-over signal phi is "L." 

[0005] Next, when the change-over signal phi is "H", while PMOS5 turns off, NMOS7 turns on. Since all of 
PMOS 2-1 - 2-n turn on while all of NMOS 6-1 - 6-n, and NMOS3-1 - 3-n turn off if input signals Si 1 -Sin are 
"L" altogether at this time, an output signal So serves as "H". Moreover, since PMOS corresponding to the input 
signal of "H" of PMOS 2-1 - the 2-n turns off while NMOS corresponding to the input signal of "H" of NMOS 
6-1 - the 6-n turns on if one or more of input signals Sil-Sin are "H", an output signal So is set to "L." 
Therefore, this logical circuit turns into a NOR circuit of n input, when the change-over signal phi is "H". Thus, 
in the logical circuit of drawing 2 , when the change-over signal phi is "L" and the change-over signal phi is "H" 
as a NAND circuit of n input, it operates as a NOR circuit of n input, respectively. Moreover, the logical circuit 
indicated by said reference 1 can also switch the logic of an output signal to NOR or NAND by changing the 
change-over signal phi to "L" or "H", although circuitry differs. 
[0006] 

[Problem(s) to be Solved by the Invention] However, in the conventional logical circuit, an output signal is 
either NOR logic or NAND logic, and was not able to output both logic simultaneously in one logical circuit. 
Moreover, like PMOS 2-1 - 2-n, and NMOS3-1 - 3-n, since there was a part to which the series connection of 
the transistor is carried out, dispersion in properties, such as a time delay, arose among each input signals [ Si 
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and Sin ] 1 -, and there was a problem that the dependability of logic actuation fell on circuitry. This invention 
offers the equivalence input-level logical circuit solved about the point with it difficult [ to obtain the fanout of 
both NOR and NAND in one logical circuit ], and the point which dispersion produces between each input 
signal as a technical problem which said conventional technique had, without making an element number 
increase. 
[0007] 

[Means for Solving the Problem] In the equivalence input-level logical circuit which obtains the fanout of NOR 
and NAND in order that the 1 st invention may solve said technical problem n PMOSes in which parallel 
connection is carried out to the 1 st power-source potential between the 1 st output node, and a gate control is 
carried out by the input (however, n; 2 or more integers), It constitutes from n NMOSes in which parallel 
connection is carried out to the 2nd output node between the 2nd power-source potential, and a gate control is 
carried out by said input, and a PMOS by which the source was connected to said 1 st output node, and a drain 
and the gate were connected to said 2nd output node, respectively. In the 2nd invention, it replaced with PMOS 
connected with the 1 st of the 1 st invention between the 2nd output node, and NMOS by which a drain and the 
gate were connected to the 1 st output node, and the source was connected to the 2nd output node, respectively is 
prepared. 
[0008] 

[Function] According to the 1st invention, since the equivalence input- level logical circuit was constituted as 
mentioned above, when all of n input signals are the same level, either a PMOS group or an NMOS group will 
be in an ON state, another side will be in an OFF state, between the 1st and 2nd output node flows through 
PMOS, and a NOR output comes out from a NAND output and another side from either of the 1st and 2nd 
output node. The PMOS group and NMOS group by which parallel connection was carried out, respectively 
prevent dispersion between input signals, and perform exact logic actuation. According to the 2nd invention, 
NMOS connected with the 1 st between the 2nd output node makes it flow through between the 1 st and 2nd 
output node in the case of logic actuation, and performs the same actuation as PMOS of the 1 st invention. 
Therefore, said technical problem is solvable. 
[0009] 

[Example] The 1 st example drawing 1 is the circuit diagram of an equivalence input-level logical circuit 
showing the 1st example of this invention. This equivalence input-level logical circuit is equipped with n 
PMOSes 11-1 by which a gate control is carried out with n input signals Si 1 -Sin, respectively - 1 1-n, and n 
NMOSes 12-1 by which a gate control is carried out with these input signals Si 1 -Sin, respectively - 12-n. The 
source of each PMOS 11-1 - 11-nis connected to the 1st power-source potential (for example, Vcc), and the 
drain is connected to the 1st output node Nl 1 of a NAND output. The drain of each NMOS 12-1 - 12-n is 
connected to the 2nd output node N12 of a NOR output, and the source is connected to the 2nd power-source 
potential (for example, Vss). The source of PMOS 13 is connected to the 1st output node Nl 1, and the drain and 
gate are connected to the 2nd output node N12. 

[0010] Drawing 3 is the logical circuit of 2 inputs for explaining actuation of drawing 1 , and it explains 
actuation, referring to this drawing. First, when input signals Sil and Si2 are "L", both PMOS 11-1 and 11-2 
turn on, and both NMOS 12-1 and 12-2 turn off. Although the 1st output node Nil serves as medium potential 
at this time, since that output node N12 is connected to the gate of PMOS13, "H" and the 2nd output node N12 
are threshold voltage VT of this PMOS 13. It will be less and this PMOS 13 will be in an ON state. Therefore, 
the 2nd output node N12 is Vcc-VT. "H" level is outputted. When input signals Sil and Si2 are "H" altogether, 
both PMOS 1 1-1 and 1 1-2 turn off, and both NMOS 12-1 and 12-2 turn on. Although the 2nd output node N12 
serves as medium potential at this time, since "L" and the 1st output node Nl 1 are "L", this PMOS13 turns them 
on by connecting the gate of PMOS 13 with the output node N12. Therefore, (= Vss) is outputted from the 
1 st output node Nil. 

[001 1] When an input signal Si 1 is "H" and an input signal Si 2 is "L", OFF and PMOS 11-2 turn [ PMOS 11- 
1 ] off, and ON and NMOS 12-2 turn [ ON and NMOS 12-1 ] off. At this time, "H" and the 2nd output node 
N12 will be set to "L" by the 1st output node Nil, and PMOS 13 will be in an ON state. Therefore, a penetration 
current flows between the 1st and 2nd output node N [ Nl 1 and ] 12. When an input signal Si 1 is "L" and an 
input signal Si 2 is "H M , like the time of the aforementioned input signal Si 1 being "H", and an input signal Si 2 
being "L", "H" and the 2nd output node N12 are set to "L" by the 1st output node Nil, and a penetration current 
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flows between the 1st and 2nd output node N [ Nl 1 and ] 12. 

[0012] As mentioned above, the 1st output node Nl 1 takes [ both ] out the NAND output used as "L", only 
when input signals Sil and Si2 are "H", and the 2nd output node N12 takes [ both ] out the NOR output used as 
"H", only when input signals Sil and Si2 are "L." In this 1st example, it has the following advantages. 
[0013] (a) Since PMOS 11-1 by which a gate control is carried out with input signals Sil-Sin - 1 1-n, and 
NMOS1 2-1 -12-2 were connected to juxtaposition, respectively, dispersion in properties, such as a time delay, 
does not arise among each input signals [ Si and Sin ] 1 -, but exact logic actuation can be performed. And the 
fanout of both a NAND output and a NOR output can be obtained simultaneously in few one logical circuit of 
an element number. 

(b) On drawing 1 and the property of the circuit of drawing 3 , altogether, "L" or except when it is "H M 
altogether, a penetration current flows [ two or more input signals Sil-Sin ] between the 1st and 2nd output 
node N [ Nl 1 and ] 12. Therefore, as for the logical circuit of this example, it is effective from fields, such as 
power consumption, that input signals Sil-Sin use all to the thing of the same level by the steady state. 

(c) Drawing 4 is the circuit diagram of coincidence / inequality detector showing the application of drawing 1 . 
By connecting to the exclusive-OR (EXR) gate 21 of 2 inputs the 1st of the logical circuit 20 which consists of 
circuits of drawing 1 , and the 2nd output node Nl 1 and N12, when input signals Sil-Sin are altogether in 
agreement and outputs OUT are "L" and an inequality, an output OUT serves as "H". Thereby, coincidence / 
inequality detector can be constituted easily. 

[0014] The 2nd example drawing 5 is the circuit diagram of an equivalence input-level logical circuit showing 
the 2nd example of this invention, and the common sign is given to the element in drawing 1 which shows the 
1 st example, and the common element. In this logical circuit, while replacing with PMOS 1 3 of drawing 1 , 
forming NMOS23 and connecting the drain and the gate of that NMOS23 to the 1st output node Nil, the 
source is connected to the 2nd output node N12. 

[0015] Also in this logical circuit, like the 1st example, when input signals Sil-Sin are "L" altogether, NMOS23 
will be in an ON state and "H" is outputted from the 2nd output node N12. When input signals Sil-Sin are "H" 
altogether, NMOS23 will be in an ON state and "L" is outputted from the 1st output node Nil. When it is the 
level from which input signals Sil-Sin differed, a penetration current flows between the 1st and 2nd output 
node N [ Nl 1 and ] 12. Therefore, an exact NAND output without dispersion in the property between the input 
signals [ Si and Sin ] 1 - and a NOR output are obtained like the 1st example. 
[0016] 

[Effect of the Invention] Since n PMOSes and n NMOSes by which a gate control is carried out with an input 
signal are connected to juxtaposition, respectively according to invention of the 1st and 2nd ** as explained to 
the detail above, the exact logic actuation without dispersion between each input signal is attained. And the 
fanout of both a NAND output and a NOR output can be obtained simultaneously in one logical circuit with few 
element numbers if needed. Therefore, it is applicable to various circuits, such as coincidence / inequality 
detector. 

[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 3] 
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[Drawing 4] 
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[Drawing 5] 
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